Introduction
============

Langenback first described mucoceles in 1819, but it was Rollet who introduced the term mucocele in 1896. Onodi described the histological characteristics and Turner differentiated the frontal from the ethmoidal lesion \[[@B1]\]. Mucoceles are usually seen in adults and are rare in babies and children \[[@B2]\]. The etiologic mechanism of mucoceles is not fully understood, but obstruction of the sinus ostium due to chronic rhinosinusitis, nasal polyps, or tumors, possibly result in an accumulation of secretions and an expanding mass. Previous sinus surgery can also result in ostium obstruction and subsequent mucocele development \[[@B3]\]. When seen in children, they are linked with cystic fibrosis \[[@B4]\]. Although not fully understood, it has been hypothesized that mucosal stasis in cystic fibrosis leads to their formation \[[@B5]\].

Case presentation
=================

A 5-year-old Turkish boy presented with a 3-year history of nasal obstruction. He was otherwise healthy and had no fever, recent cough, nasal discharge, or epistaxis. On physical examination, a pink soft tissue mass in his right nostril was visible. His nasal septum was completely deviated to the left side and there was slight nasal enlargement due to the mass. A needle aspiration from the mass revealed a clear fluid with shrinkage of the mass, indicating that the mass was a cystic lesion rather than a soft tissue one. Other head and neck region examination findings were normal. His white blood cell count was 11.5×10^3^/mm^3^ (range: 4 to 10×10^3^/mm^3^), hemoglobin level 13.4g/dL (11 to 16g/dL), platelets 361×10^9^/L (range: 150 to 400×10^9^/L), and sedimentation rate 9 (range: 3 to 20mm/hour). A high resolution computed tomography (HRCT) scan showed a well-defined soft tissue density lesion, seemingly originating in the region of the middle concha and was suggestive of a middle concha mucocele (Figure [1](#F1){ref-type="fig"}A and [1](#F1){ref-type="fig"}B). Sagittal plane images excluded any intracranial extension (Figure [1](#F1){ref-type="fig"}C). Our plan was to remove the mass by endoscopic sinus surgery. Intraoperatively, we found an extensive cyst filling the right nasal cavity, originating from the middle concha. The anteroinferior and mediolateral walls of the cyst were removed, effectively marsupializing it into the nasal cavity. There was no erosion on the lateral nasal wall, ethmoid roof, or septum. His right nasal cavity was packed with NASOPORE^®^ (a biodegradable/fragmentable, synthetic polyurethane foam; Polyganics, Groningen, The Netherlands), which was aspirated on the tenth postoperative day. The postoperative period was uneventful without any complications or synechia formation. His nasal obstruction improved remarkably in the immediate postoperative period. A postoperative HRCT examination was performed 2 months after surgery. There were no signs of recurrence or inflammation (Figure [2](#F2){ref-type="fig"}). Histopathology revealed a benign cyst lined by ciliated columnar mucin-secreting cells with no secondary changes due to infection or hemorrhage (Figure [3](#F3){ref-type="fig"}). On follow-up, he was disease free at the end of 18 months.

![**Coronal (A), axial (B), and sagittal (B,C) paranasal sinus computed tomography images showing a mucocele of the nasal cavity. (A)** Coronal image showing the extensive mucocele filling the nasal cavity without orbital extension. The nasal septum has deviated to the left side due to the mass effect (white arrows). **(B)** Axial image showing the originating site of the mucocele from the middle concha (white arrowhead). **(C)** Sagittal image of the mucocele. Note that the cranial base is intact without extension into the cranial fossa (thin white arrows).](1752-1947-7-246-1){#F1}

![Coronal paranasal sinus computed tomography images 2 months after the operation showing no signs of recurrence or inflammation.](1752-1947-7-246-2){#F2}

![**Histopathologic microphotograph of the benign cyst wall.** The microphotograph shows a benign cyst lined by ciliated columnar mucin-secreting cells (white arrows) with no secondary changes due to infection or hemorrhage; dyed with hematoxylin and eosin stain under 40 × magnification.](1752-1947-7-246-3){#F3}

Discussion
==========

Mucoceles are mucus-filled, epithelial-lined sacs that occur in paranasal sinuses. They are benign lesions that gradually expand via bony reabsorption and erosion with resultant new bone formation \[[@B4]\].

Mucoceles are unilateral in 90% of cases. Between 60% and 65% of mucoceles reside in the frontal sinus, 20% to 25% in the ethmoidal sinus, 5% to 10% in the maxillary sinus and 5% to 10% in the sphenoidal sinus. In adults, the most common location is the frontoethmoidal region, followed by the maxillary sinus, sphenoid sinus, and posterior ethmoid \[[@B4],[@B6]\]. Nicollas *et al*. reported a series of 10 cases of paranasal sinus mucoceles in children. Cystic fibrosis was found in six cases out of 10. The mucoceles had originated from the ethmoid sinus in eight of the 10 cases in this series \[[@B4]\].

Mucoceles progress slowly and their associated clinical symptoms depend on their location and extent of expansion. Some patients complain only of nasal obstruction and persistent nonspecific headache, whereas others have painless orbital swelling, diplopia, visual field disturbance, or globe displacement \[[@B2],[@B7]-[@B10]\]. Sinus ostium obstruction due to chronic rhinosinusitis, nasal polyps, or tumors, may cause the accumulation of secretions and an expanding mass. Previous sinus surgery can also result in ostium obstruction and subsequent mucocele development \[[@B3]\]. Our patient presented with slight nasal enlargement and nasal obstruction and had no history of trauma or previous surgery.

An HRCT scan is the preferred diagnostic imaging modality. On HRCT, mucoceles appear as a homogenous round or oval mass with surrounding bony erosion. The differentiation between a mucocele versus an expansile mass may be made with magnetic resonance imaging (MRI). MRI is helpful in clarifying soft tissue extension to the cranium and orbit. It also helps in differentiating from other soft tissue masses with potentially similar presentation such as meningocele, rhabdomyosarcoma, hemangioma, and neuroblastoma \[[@B2],[@B10],[@B11]\]. In our patient we did not perform MRI, as CT imaging had already excluded the possibility of intracranial and orbital extension. Because the needle aspiration ensured the lesion was a cyst we did not need to differentiate it from other soft tissue masses.

All cases of mucocele should be treated surgically. Two methods may be used in the treatment of paranasal sinus mucocele. One of them, conservative minimally invasive surgery, involves endoscopic marsupialization of the mucocele. This approach preserves the nasal anatomy and architecture. The other approach is the more radical transfacial approach and involves a Lynch--Howarth incision that is used mostly in cases with intracranial extension \[[@B12],[@B13]\]. In our case, we chose to perform an endoscopic management as a more conservative approach.

The cyst is mainly lined by pseudostratified ciliated columnar or cuboidal epithelium, but sometimes it may be lined with areas of squamous epithelium. There is cellular infiltrate comprising neutrophils, lymphocytes, plasma cells, and eosinophils. Subepithelial lymphoid aggregates and vascularity are also seen. Osseous elements are woven bone, lamellar bone, osteoblasts, and osteoclasts \[[@B14]\]. Our histopathology report showed a cyst-wall-like structure lined on one surface by hyalinized collagen and on the other by stratified cuboidal epithelium and the cyst involved hypocellular inflammatory cells.

Conclusions
===========

Mucoceles are rare in the pediatric age group. A mucocele may become large enough to make a unilateral or bilateral nasal obstruction. Therefore, in the case of a child presenting with nasal obstruction, mucocele should be remembered in the differential diagnosis of intranasal tumors. HRCT and MRI are helpful in making the diagnosis and endoscopic nasal surgery has proven successful in the treatment.
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